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M3o5peTeHne othocmtch k aneKTpo 
TexHMKe n npeA Ha 3 Ha Me ho ajih ncno/ib- 
3osaHMfi b npeo6pa30BaTenbHbix ycT- 
powcTBax, HanpMMep b MHBepTopax c 

KBa3HCHHyCOMAaJlbHbIM BblXOAHbIM Hanpa- 

weHMeM. 

| M3BecTeH cnroco6 4>opMMpoBaHHfl KBa- 

3vicnHycoMAanbHOro BwxoAHoro Hanpfl)Ke- 
HMfl b npeo6pa303aTejibHtix ycrpowcTBax 

OCHOBaHHbIM Ha CyMMMpoeaHHM BblXOA" 

Hbix HanpnweHUM HecKoribKnx a btohom~* 
hwx MHBepTopoB, CflBkiHyTbix no ct»a w 
3e [1"]. 

K HeflOCTaTKaM M3BecTHoro cnoco6a 

OTHOCMTCfl TO, MTO fljin (J)OpMMpO Ba HM3 

Bbixo^Horo Hanpm:<eHMfl c 3aflaHHbiM 
KO300MHMeHTOM rapMOHM k rpe6yeTCfl 
Gonbwoe mvicjio MHBepTopHWx HMeeK, no 
KOjiwqecTBy paBHoe MMC/iy cxyneHeK 
s MetBepTM nepMOAa cmht e.3npyeMOM 
CMHyconflbi, mto yBenwMMBaeT Macco- 
ra6apnTHwe noKaaaienn ycTpotfcTB pe- 
ann3aL4MM. 



Han6onee 6jim3ok k npeAi araeMOMy 
no TexKMMecKOM cymnocTM cnoco6, 3a- 

KnJOMaiCrtHMMCfl B TOM, mto KBasMCMHyco- 

MAartbHOe HanpaweHwe <J>opMwpyeTCfl M3 
aJire6panMecKOM cyMMbi bwxoahwx Ha- 

5 npflWeHMM OAHO0a3HUX HHBepropHbix 

AMeeK, npMMeM MacTOTa, <J>opMa m aw 
n/iMTyAa bwxoahwx HanpflweHnii onpefle- 

HfieTCfl COOTBeTCTByKXMMMM AJ™ K3)KAOrO 

MHB.epTopa .0yHKUMflMM annpoKCMMMpyio- 
10 mero pflAa yorma. ynpa Brie Hue cwinoBbi- 

MM KJIlOMaMU Ka¥<AOrO M3 aBTOHOMHblX 

MHBepTopoB ocymecTB-naeTc* ot rene- 
paTopa ynpaBnniouiMx MMnynbcoa. Konw- 
MecTBo K CTyneHeK b MeTBepTii nepwoAa 
cnHTe3npyeMOM cm HycoMflw onpeAe/ineT- 
c* BbipaweHMeM K=2 1 * >1 ( rfle 1 - kojim- 

MeCTBO MHBepTOpOB), MTO npW BOflMT K 

3 HaMviTejib HOMy yMeHbueHMK) Mucna mh- 
BepTopoB no cpaBHeHMio co cnoco6oM 
CO, a 3HaMMT, m k coKpaiueHHio Macco- 
ra6apwTHbix noKa3aTexiefi £2]. 

OftHaKo 6nn3Kne k ochobhom BbiciUMe 

rapMOHUKM B CMHTe3MpyeMOM CMHyCOMfle 
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MMeiOT noBbiiueHHyio aMmiMTyAy, mto 3a- 
TpyflH^eT mx nociiejciyKJtuyfo dnuibTpaqMK) 
npn HeoSxoAMMocTM noxiyMMTb 6onee 

KB MeCT BSHHyiO cMHycoMAy , Mej^ CMHTe" 
3npyeMaa. KpoMe roro, Ha/inMne TpeTb- 
e# m nflTOM rapMOHMK hpmboamt k Me- 

o6xO£MMOCTM MCnOJ1b30BaTb ()MI1bTp C - 
HM3KOM MaCTOTOM Cpe3a , MMetOlUMM 6orrb r 

myio Maccy m raSapMTbK 

Henh M3o6peTeHMfl - noBbnueHMe Ka- 
^ecTsa BbixoflHoro Ha npaweHMfl nyTeM 
yMeHbiueHMfi aMnxiMTyflbi bwcwmx rapMOHMK v 

6/1H3 KMX K OCHOBHOH . 

riocTaBiieHHaFi qenb flocTMraeTCfl TeM, 



Hoe HanpaweHwe npeACTaBjianocb 6w 
MMny/ibcaMM oamhcIKOBom aMnjiMTyAW ( KaK 
b npoTOTMne), 

Ha *Mr,2 npeACTasneH npntoep 0op- 

5 MMpOBaHMfl KBa3MCMHycOMflaJlbHOrO Bbl- * 

xo^Horo HanpflweHM^ M3 buxoahwx nanp* 
rnenup MeTbipex AMeeK ij)Mr, 2a , 6, b » 
m cooTBeTCTByioiuMX nepsotf , ceAb- 

mom, oAMHHaAUaTort M TpMAUaTb nflToft 
ie AnaAHO-HopMMpoBaHHWM (J)yHKUM*M yonuja i. 
CK/taAWBan c o6paTHWM 3HaKOM nanpflwe- 
hmw no 0nr.1 (5 m b c Hanp^weHMeM 
no 0M-r.|.a m BwnpaMnfl* cyMMapHoe Ha- 
npnweHMe, no/iynaiOT HanpnweHHe BMfla 



mto cornacHO cnoco6y (J>opMMpOBaHMfl KBa-*5 <j)Mr. 1 r, K.oropoe ocymecTBrtfleT MOAy- 



3MCMHyc*onAanbHoro cTyneHMaToro Hanpn- 
weHMfl', npn kotopom cyMMnpyfOT N npa- 
MoyroiibHwx HanpwMceHMM , #opMa, Mac- 
Tora m ncxoflHa^ aMnjiMTy.fla Kofopux 
cooTBeTCTByer <J>yHKUMHM $ annpoKCHMM- 
pyjoiUMM p^A yoniua , aMn/iMTyAy KawAoro 
npHMoyrojibHoro : HanpfiweHMf! , Ha mm Hafi 
c TpeTbero, MOAyjinpyiOT b 0yHKunn 
BbinpflMneHHOM cyMMbi Bcex npeAWAyiUHx 
HanpnweHMM , 

0 Rnn peanM3aqMM npeAnaraeMoro cno- 
co6a b nHBeprope, coAepwaujeM HecKoxib- 
ko AMeeK, Ko/iMMecTBO kotopwx pa BHO 
MMcny Mcnoxib3yeMbix cf>y hklimm annpoRcw- 
MMpywiuero p*Aa yqnuia, npMMeM btophm- 
wae o6motkm bwxoahwx TpanccfcopMaTopoB 
Bcex nMeeK coeAMHeHbi MewAy co6om 
nocneAoaaTe/ibHO m noAKntOMeHbi k bw- 
xoahwm BbiBOflaM HHftepTopa , a uenw 
ynpaBjieHMfl AMeeK coeAMHeHbi c reHepa- 
ropoM ynpasrmiomMX MMnyrtbcos, bwxoahom 

TpaHC(J)OpMaTOP Ka>KAOM flMeMKM, KpoMe 

nocneAHe^, cnaCSweH AonbnHMTexibHOM 
o6motkom, uenn nMTaHM* nepBoii m bto- 
Pom AMeeK coeAHHeHbi c bxoahwmm bwbo- 
A3mm MHBepTopa,a uenb nMT a.HM^ K3>kaom 
m3 ocTaribHwx AMeeK coeAMHeHa Mepe3 
BwnpHMMTenb c noc/ieAOBaxenbHo coeAM- 

He HHbIMM AOnOJIHMTeJlbHWMM 06MOT K3MM 

Bcex npeAWAytHMx no OTHome hmw k AaHHOM 
«MeeK. 

• ■ ■ 

Ha <J)Mr, 1 npeACTaB/ien npMMep (Jjopmm- 

pOBaHMfl KBaawcMHycoHAajibHoro BblXOA" 

Horo Hanp^weHM« MHBepTopa M3 bm~ 

xoahwx HanpHweHMM Tpex HMeeK ((Jwr.ld, 

6 m r), cooTBeTCTByiotuMx nepBOM ,ceA»>- 

MOM M OAMHHaAUaTOft AMaAHO- HOpMMpOBaH- 
HWM <J)yHKUMHM yOJIUia • 

CKnaAWBaa c o6paTHbiM 3H3kom Hanp*- 
weHwe no $Mr»1<Jc HanpwweHMeM hs 
Omt.Iq ,.m Bbinp^Mn^fl cyMMapnoe Hanpn- 
meHMe, nojiyMaiOT nanpweHMe no <t>wr.ttf, 
KOTopoe m ocymecTBJifleT MOAyxinuMK) 
HanpnweHMfl no (J)Mr,1Z. HeMOAynnpoBaH- 
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ji^mmkd HanpFDKeHMfl no (J>Mr.lA- MoAynfl- 
UMn Hanp^weHMH no $Mr.1 b ocymecT- , 
B/ineTCfl no paccMOT peHHOM cxeMe. 

Ha 0mt,3 npeACTaBneHa cxeMa mh- 
20 BepTopa, peanM3yK)iuero npeA/iaraeMbiPi 
cnoco6 . 

HHBepTop coctomt M3 MeTbipex nqe- 
eK 1-^, KawAan M3 kotopwx coAepwuT 
ABa cMxiOBbtx Tpa H3MCTopa 5, ABa AMOAa 
25 6 A-nfl npdnycKa o6paTHoro TOKa narpy3- 
km; TpaHc^opMaTOp^ 7 c nep bm mhom 

06MOTKOM 8 M 06M0TKaMM BTOpM MHOM 

9 m AononHMTanbHOM 10. FlMTaHHe 
f»Mee.K 3 m h ocyiuecTBnneTcfl Mepe3 
30 BbinpflMMTeilM 11 M 12, KO sxoAy kotopux 

noA KnioMeHbi nocjieAOBaTe/ibHo coeflHHeH- 
Hbie oSmotkm 10 npeAbiAyiUMx ^MeeK. 
06motkm 9 coeAMHeHW nocneAOBaTenbHo 
MewAy co6om m Harpy 3KOM 13. 

ycTpoMCTBo pa6oTaeT cneAyK)iMMM 06- 

pa30M. 

H^ ynpasnfiKnuMe BXOAbt TpaH3HCTo- 
pOB 5 flMeeK 1-^* noAatOTCfl . coot Be t- 
CTBeHRO Hanp«>KeHM^ no (J)Mr . 2a, (T, & m 

A, HO C nOCTORHHOM aMnjIMTyAOM . 

BbixoAHoe HanpaweHMe HMeeK 1 m 2 
Mepe3 o6motkm 10 cKjiaAbisaeTcn , bu- 
npHM/ifieTCfi moctom 11 m nocTynaeT 
b uenb nMTaHMfl rmcmkm 3 ($Mr.1^^ , 
ocymecTRrmji aMnjiMTyAHyio MORynnnvuo 
BHXOAHoro nanpflweHUfl otom hucmkm. 
MoAyJiMposaHHoe HanpaweHMe c fimcmkm 
3 C^mt.1 nocTynaeT Ha narpy3Ky 
13 m qepe3 o6MOTKy 10, cK/iaAbiBancb 
c bwxoa Hbi mm Ha np^we HMH MM nMeeK 1 M 
2 , BbtnpnMn^eTCfl moctom 12 (cj>kir.2t) m 
ocymecTRjifieT nviTawne n Me*^ km ^. Ho- 
AynMpoBaHHoe ( ty\r.2d) HanpfiweHMe 
«MeMKM cKjiaAtiBaeTCfi c bwxoahwmm 
HanpflweHM^MM npeAWAymnx AMeeK m nocTy- 
naeT Ha narpy3Ky ,$opMMpyR Hanpfiwe- • 
HMe no ctMr.2 e. TaKMM o6pa30M, ocy- 
luecTB/ineTcfl peKyppeHTHbiM npMHUMn 
MOAyn^uMM, KorAa bma MOAyjifl hmohhoA 
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5 100131 
0yHKqnM ana nocjieAy*ou*efl hmcm km onpe-| 
AermeTCfl (fcopMOM bwxoahux HanppweHMM 
npeAUAyu{HX AMeeK. Ecjim npon3BOA*Tb 
cyMMMpoB3HMe HanpflweHMH nneeK 6e3 
npeABapMTenbHoro Mofly/!npoB3HHfl , kbk 5 
3to AeflaeTCH B npoTOTMne , . to aMnxiM- 
Tyfla cTyneHe.K no BweoTe cMHfe3npy- 
eMoti cMHyco«AW GyAeT psbhom , mto npw- 
BeAGT k TpaneueMAaxibHoCi <t>opMe kpmbom 
BbixoAHoro HanpjDKeHMfl. Mto6w c^ma/i to 
npM6iiM3MTb k cMHycoMAamHOMy, Heo6xo- 
Ahmo McrlojibSoaaTb 6ojibuiee KoriMMecTBO 
annpoKCMMMpyoiHMx <J>yHKUnfi. 

MoAyii«UMH BtixoAHbix HanpflweHMft rme- 
eK, HaMMHafl c TpeTbew, o6ecneMHsaeT ts 
noHMweHwe aMnnnTyAW cryneHeK b pa- 
MOHe yr/ioD 7T/2 m 3 ^72. T.e. b 6oxib- 
uieM cTeneHM npM6nn>KaeT bwxoahom cnr~ 
Haji k cHHy coMAanb HOMy (cj)nr.2 r m a). 
Ha yMacTKax cMHyconAW c 6ojibwoft Kpy- 20 

TM3HOM npMXOAMTCfl M9KCMMyM HMTaiOlUerO 

Hanp*weHM* AMetfKM 'i, a Ha ynacTKax 
b OKpecTHOCTM yrxioB m 3 7t/2 - 

MMHMMyM nMTaioiuero HanpfiweHMfi . 

KaK noKa3bisaeT pacMeT , KoactxfeMUMeHT 25 
rapMOHMK BbixoAHoro HanpnyxeHUfl HHBep- 
Topa c TpeMA AMeMKQMM (rfcwr.1 n) no 
npeAJiaraeMOMy cnoco6y cocTaBJiaeT 
3%, TpeTb* rapMOHUKa - 0,2%, a nn- 
Taa- 1%, a b npoTOTwrte KoacjxpMUMeHT 30 
rapMOHMK cocTaBrmeT 11%, TpeTbfl 
rapMOHMKa - 2,7%, a nflTaa - 2%. 

TaKMM o6pa3QM, npeAJiaraeMbifi cno-' 
co6 m ycTpoMCTBo f\ns\ ero ocynecTBJie- 

, HMfl n03B0J1flK)T npM 0OpMMpO B3 HUM KB3" ■ 

3McnHycoi4AanbHoro HanpaweHMfl npM 

CHMWeHMM o6lUerO KQ3(J)0MUMeHTa rapMO- 
HMK peSKO CHM3MT b aMn/lMTyAbl BblCUJMX 

rapMOHMK, 6jim3kmx k ochobhom . Ejia ro- 
Aapfl 3TOMy cymecTseHHO yMeHbiuaiOTCfl 4C 
Maccora6apMTHwe noKa3aTenn ewxoAHbix 
(|)MjibTpoB, noBbtiuaeTCfi KHfl npw6opoB 
( noTpe6MTeT»etf J, hjim noBbiuiaeTCH tom- 

HOCT b MX pa60Tbl. 
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OopMyna M3o6peTeHM« 

1 . CnOCo6 <|>OpMMpOBaHMH KB33MCM*- 

HycoMAaxibHoro cTyneHMaToro Hanpawe- 

HMfl , npM KOTOPOM CyMMMPyWT M npflMO- 

yrojibHbix nanpn>KeHMM, <J>opMa, MacTOTa 

M MCXOAHafl aMHJlMTyAa KOTOpblX COOTBeT- 

cTByeT <}>yHKUMflM, annpOKCMMMpynxuMM p*a 
yojiiua., o t n m m a 10 m h fi x a TeM, 

MTO, C UeJlbK) nOBblllieHMrt K3MCCTBa bw- 

xoAHoro HanpnweHMfl nyTeM yMeHbujeHMH f 
aMnjiMTyA" bwcokmx ra pmohm k, 6jim 3 km x 

K OCHOBHOM, aMHJlMTyAy Ka>KAOrO npflMO~ 

yronbHoro HanpfweHMfl , HaMMHafl c TpeTb- 
ero, MOAyjiwpyioT b (}>yHKUMM BwnpfiKneH- 
hom cyMMbi Bcex npeAWAy^x HanpwKCHMM • 

2, yCTpOMCTBO aji* ocyiMecTBjieHMfi 
cnoco6a no n.1, coAepwamee HecKoxibKo 

PMeeK, KOJIMMeCTBO KOTOpblX pa BHO MMC- 

ny Mcnojib3yeMbix cJ)yHKiAMM annpOKCMMM- 
pyromero pfiAa yojima , npM mgm BTopMMHbie 
o6motkm BbixoAHbix TpaHC(J>opMaTopoB fmeeK 
coeAMHeHW MemAy coGom nocneAOBaTejibHo . 

M nOA KJ1K) M6 HbJ K BblXOAHbIM BblBOAaM MHBCp^ 

Topa, a uenM ynpaBJieHMH AMeeK coeA^ - 
HeHbi c reHepaTopoM ynpaBmiotuMX mm- 
nyjibcos, oTfiMMaiomeecH., 
TeM, MTO BWXOAHOM TpaHC^opMaTop Kaw- 

Aom H3 «MeeK,KpoMe nocneAHeM ,cHa6>KeH 

AOnOJIHMTeJIbHOM 06M0TK0M,UenM nMTaHMfl 

nepBOM m btopom f?MeeK coeA^HeHW c 
BXOAHWMM BbiBOAaMK MHBepTOpa , a uenb 
nMTaHMfl Ka^flow M3 ocTaiibHbix RMeeK 
coeflHHeHa Mepe3 Bwnp^MMTenb c nocne* 
AOsaTenbHO coeAHHeHHbiMM AononHMTexib- 
HbiMM o6MOTKaMM Bcex npeA^AyiUMX no 

OTHOUJeHMO K A^HHOM HMeeK. 

MCTOMHMKM MH(J)OpMai4MM , 
npUHflTWe BO BHMM8HMG npM 3KCnepTM3e 

1~ naTeHT <t>Pr N 6 128505^4, 
Kji . H 02 M 7/587, 1968. 

2. ABTopCKOe CBMAeTeJIbCTBO CCCP 

N° 67^166, K/i. H 02 M 1/08, 1976. 
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3aKaa lt^O/71 Twpaw 685 i noflnMCHoe, 
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